I N T R O D U C T I O N
The species Yersinia enterocolitica includes strains that are heterogeneous (Wauters, 1970 (Wauters, , 1973 ; five biochemical types have been defined (NilChn, 1969; Wauters, 1970, 1g73) , and up to 34 O-antigenic factors have been recognized (Wauters, Le Minor & Chalon, 1971; Wauters et al., 1972; Winblad, 1967 Winblad, , 1968 . All Y. enterocolitica strains examined by Cornelis, Wauters & Vanderhaeghe (1973) produced /3-lactamase (EC 3 . 5 . 2 . 6 ) . Purification of P-lactamases from strains of serological groups 3 and g showed that each strain produced two different enzymes, designated A and B (Cornelis & Abraham, 1975) . The two enzymes hydrolysed /3-lactam substrates at different rates, were differently inhibited by /3-lactam inhibitors (Cornelis, 1975 ; Cornelis & Abraham, 1g75), and were presumed to play different roles in resistance of the organisms to /3-lactam antibiotics. A visual comparison of /3-lactamases, by examining the patterns of enzymically-active bands revealed after analytical isoelectric focusing (Matthew et al., I 979, has shown that chromosomally-mediated P-lactamases are specific for genus, species and sub-species (Matthew & Harris, 1976) . The purpose of the present work was to assess the correlation between the P-lactamase isoelectric focusing patterns of various strains of Y. enterocolitica and the biochemical and serological groupings of the organisms.
METHODS

Strains.
The strains of Y. enterocolitica (Table I ) were classified into serotypes as described by Winblad (1967 Winblad ( , 1968 and Wauters et al. (1971 Wauters et al. ( , 1972 , and into biotypes according to the criteria proposed by NilChn (1969), slightly modified by Wauters (1970) . Two strains of Escherichia coli K I~ were also included: 84Nx(RY3) and N C I B~~~~( R -T E M ) .
Preparation and analytical isoelectric focusing of intracellular @-lactamases. The methods used were those described by Matthew et a/. (1975).
R E S U L T S
The P-lactamase isoelectric focusing patterns of all the strains examined consisted of several bands (Fig. I) . Some of these focused close together and were regarded as a group of bands representing a single P-lactamase. In isoelectric focusing an apparently single Classified as described by Winblad (1967 Winblad ( , 1968 and Wauters et al. (1971, 1972) . Classified according to the criteria proposed by Nilkhn (1969), slightly modified by Wauters (1970) . As suggested by the different biotypes, these two strains of serological group 16 exhibit different biochemical behaviour.
[I These strains do not fit exactly in any of the described biotypes.
1-lactamase commonly focuses as a group of bands, often a main band accompanied by satellites: the reason for this appearance is unknown (Matthew et al., 1975) . When p-lactamases from more than one strain of a certain serological group were focused, the /j-lactamase patterns for each of these strains were identical (Fig. I , serological groups Serological groups I , 2, 3 and 9. All the strains belonging to these groups had the same P-lactamase isoelectric focusing pattern, with the exception of strain ~6 6 (see below). The PI 8.7 band corresponded to the broad-spectrum P-lactamase designated by Cornelis & Abraham (1975) as type A; these authors' type B enzyme was represented by bands with 
.73(RY3) into E. c o l i~1 2 . Escherichia coli KIZ(R-TEM) isareferencestrain that produces the TEM-I plasmid-mediated P-lactamase (Matthew & Hedges, 1976).
mediated and we found that none of the bands matches that of any P-lactamase known to be plasmid-mediated (Matthew & Hedges, I 976; Matthew, unpublished observations). The TEM-I plasmid-mediated P-lactamase had a PI similar to that of Cornelis & Abraham's B enzyme, but the P-lactamase pattern of the naturally-occurring serological group 9 strain v.2.73(RY3) (Cornelis et al., 1973; Fig. I , strain 35) indicated that the two enzymes are not identical. Strain ~6 6 is atypical of group 3, since it produced no type A P-lactamase (Fig. I,  strain 37 ). In common with other strains of groups I, 2, 3 and 9, strain ~6 6 gave a weak P-lactamase band at PI 6.7.
Serological group 5,27. This corresponds to serological group 5b of Cornelis (1975). Our results confirm his finding that strains of this group [except those that were indole(-)] produced only the type B P-lactamase.
Other serological groups. None of the P-lactamases produced by strains of the other serological groups studied were identical with the type A and type B enzymes, although strains from serological groups 8 and 17 gave a doublet of bands with PI values close to those of the B P-lactamase. However with the exception of strain 1~8 4 1 (serological group
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I 1,24) and strain 1~1 0 3 (serological group 12,26), all strains apparently produced more than one P-lactamase. Strains of different serotype produced different P-lactamases.
DISCUSSION
Matthew & Harris (1976) suggested that the isoelectric focusing patterns of chromosomally-mediated P-lactamases were specific for sub-species. The patterns of the A and B P-lactamases from Y. enterocolitica strains of serological groups I , 2, 3, 9 (and enzyme B for group 5 , q ) suggest that these strains may have a close taxonomic relationship, in spite of the biochemical differences between them. Knapp & Thal(1972) questioned whether strains of serological group 2, usually isolated from hares, should be included in the species Y. enterocolitica, but our results suggest that they should.
The strains belonging to serological groups I , 2 , 3 , 9 and 5,27 are all regularly encountered in specific hosts and all have an established pathogenicity. Apart from the P-lactamase patterns, strains of serological groups I, 2 and 3 have other features in common. Most of the strains are lysogenic (Nicolle et Winblad, 1967 Winblad, , 1968 . None of the other strains, except those belonging to group 8, have been shown to be pathogenic. Isoelectric focusing of P-lactamases from Y. enterocolitica thus tends to group together the pathogenic strains, despite their wide differences in geographical origin.
In a numerical taxonomic study, Stevens & Mair (1973) divided Y. enterocolitica into two major groups, A and B. Subgroup A, contained strains isolated from humans, monkeys and pigs and corresponded to biotype 4 (NilChn, 1969; Wauters, 1970) ; subgroup A, contained strains from various sources, including all those isolated from chinchilla; subgroup A3 contained mainly strains isolated from hares. Group B was composed solely of hare strains of biotype 5, markedly different from group A3 strains. Our hare strains all belonged to biotype 5, serological group 2, and had identical P-lactamase patterns, but our sample was too small to indicate whether this pattern predominates in hare isolates. Our results cannot be compared directly with those of Stevens & Mair (1973) because we examined different strains. But it seems that focusing of P-lactamases is a tool, additional to serological and differential biochemical tests, that should prove useful in the taxonomic classification of Y. en terocolit ica.
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